Human monocytes expressing a CEA-specific chimeric CD64 receptor specifically target CEA-expressing tumour cells in vitro and in vivo.
Antibody-dependent cellular cytotoxicity (ADCC) is one means by which macrophages (as well as natural killer cells and granulocytes) elicit a cytotoxic response. This is achieved via interaction of the Fc-gamma-receptor (CD64) with the Fc portion of antibody bound to target cells. We have created a chimeric CD64 molecule that incorporates a single chain Fv molecule, targeted against human carcinoembryonic antigen (CEA), fused to the membrane spanning and cytosolic domains of human CD64. Following adenoviral transfer to primary human monocytes, this chimeric CD64 receptor induced antigen-specific cytokine secretion during culture on immobilised CEA protein or on CEA-expressing tumour cells. Moreover, CEA targeted, but not control, monocytes effectively retarded CEA-positive tumour cell growth in vitro. Importantly, targeted monocyte cultures significantly reduced in vivo tumour growth rates in xenograft studies resulting in improved survival rates over that of control monocyte cultures. These data suggest that genetically directing monocytes against tumour antigens may be a useful means of achieving an immunotherapeutic response.